The normalized difference vegetation index (NDVI) is one of the significant classification methods widely used in detecting land cover and land use changes. For this purpose, two Landsat TM images from 1990 to 2010 are used to extract NDVI values. The NDVI values are initially computed using the Natural Breaks (Jenks) method to classify NDVI map. Afterwards, a Difference NDVI map between 1990 and 2010 is generated to negatively or positively identify the values of land cover changes. Results confirmed that the area without vegetation, such as bodies of water, as well as built up areas and barren lands, increased from 3.55 % in 1990 to 7.25 % in 2010. The dense vegetation area also decreased from 78.57 % to 65.44 %, indicating the necessity to create new policies in the city for the protection of vegetation areas during the urban and economic development in Seremban.
Introduction
Land cover change detection is one of the significant techniques, which is widely used for planning and managing land [1] . In recent years, geographic information system and remote sensing have been employed for several applications including the detection of land cover changes [2] . Satellite imagery refers to significant data which is commonly used in extracting change values of land cover [1, 3] .
Landsat imagery is a common satellite image utilized in studies on land use and cover because of its availability. Landsat TM spectral channels are used to map vegetation and soil types, as well as other main landscape patterns such as barren lands and grasslands [4] . The NDVI index is one of the most important indicators employed to detect vegetation coverage for different periods and in specific areas by using remote sensing technique. The use of the NDVI index significantly aims to detect land cover change caused by human activities such as construction and development, as well as to analyze spatio-temporal changes of vegetation coverage [3] . The NDVI is defined as an indicator of measuring the balance among the energy received and emitted by earth objects [5] . The NDVI can be computed by combining the Red and NIR bands of a sensor system. The concept of the NDVI technique is based on the principle that healthy vegetation has low reflectance rates of the electromagnetic spectrum's visible side because of chlorophyll [6] . This paper primarily aims to determine land cover changes in the city of Seremban by using the NDVI index.
Study area
Seremban city is the largest district and the capital of the Negeri Sembilan State. The study area is located between longitudes (101 o 45' 0" E and 102 o 6' 0" E) and latitudes (3 o 0' 0" N and 2 o 30' 0" N). The city occupies a total land area of approximately 935.78 sq. km. Seremban City includes the districts of Seremban, Setul, Labu, Rasah, Ampangan, Rantau, Pantai, and Lenggeng (Fig. 1) . Seremban is located at about 20 kilometers from Putrajaya, which is considered the national capital of Malaysia and at about 67 kilometers from Kuala Lumpur, the economic center of Malaysia. 
Materials and methods
This study utilized Landsat satellite images of 1990 and 2010. Landsat TM images, each with a 30 m resolution, are collected from United States Geological Survey (USGS) website, Earth Explorer (http://earthexplorer.usgs.gov/). Landsat images have been registered and geo-corrected from the source. Atmospheric correction has been conducted with the use of vegetation delineation function through the Envi software package version 4.8 In addition, radiometric correction has been carried out by using the Landsat calibration function within the tools of Envi 4.8 software. Multiple types of haze which cover small parts of the images have been removed with a haze reduction tool in Erdas software package version 2013. Red and NIR bands are combined to generate NDVI maps. The reclassification of NDVI maps have been implemented through the value of NDVI range from -1 to + 1 which refer to vegetation rates based on spectral reflections [7] . The certified maps of land cover and use, which generated, classified and validated by using ground control points method in the Malaysian Department of Agriculture in the same year of Landsat images and google map, were used in order to measure the accuracy assessment. An overall accuracy values of 87%, 88% and Kappa values of 0.85, 0.87 were achieved for the NDVI classified maps of the year's 1990 and 2010, respectively.
Land Cover Analysis: This study conducted a land cover analysis by using the NDVI index. The negative value of an NDVI index refers to lack of vegetation and to other types of land uses such as built up areas. Furthermore, a zero value indicates bodies of water, whereas positive values refer to different types of vegetation rates [8] [9] [10] . The computation for NDVI is provided in equation (1) [11] . The operation to generate land cover maps with the use of an NDVI index is carried out using RS and GIS techniques (Fig. 2) .
(1) Fig. 2 . Operational processes to generate NDVI values maps and NDVI differences map of Seremban
Results and discussion
The significant changes of vegetation cover in the study area as shown in Table 1 and Fig. 3 . Results of the land cover analysis confirmed the increase of the non-vegetation class from 3390 ha in 1990 to 6914 in 2010 because of the increased rates of built up areas. This rising rate can be attributed to rapid development operations in the study area based on the data from local institutions such as the Departments of Agriculture and Statistics, Malaysia (Table  2) . On the other hand, the class of density vegetation cover decreased from 74934 ha in 1990 to 62412 ha in 2010 because of urban growth and oil palm plantations in dense forest areas, especially in the west of Seremban in Labu and in the Rasah zones.
Most changes in the vegetation cover occurred at the center of the city, where the Seremban business town located, as shown in Fig. 4 . In addition, multiple changes occurred in the west of the Seremban town in the Rasah zone because of the development of a number of residential regions such as in Seremban 2, Seremban 3 as a result of the close proximity from the "KL-Seremban" highway (i.e. Less than 1 km). Furthermore, an increased class of non-vegetation areas is observed in the western north part in Seremban where the Nilai Mukim is located as a result of the link between Nilai Mukim and the urban development in Kuala Lumpur and Selangor State.
Furthermore, rapid population growth is a major issue that plays an important role in changing both the land cover and use in the city of Seremban [12] [13] [14] . According to the Malaysian Department of Statistics, the number of population in Seremban had been increased from 248234 in 1990 up to 536000 in 2010. This population increase is a result of locally emigrating from rural lands to urban areas looking for better jobs and services [12] [13] [14] . The accelerating growth of population has led to increase the demand of lands and houses and as a consequence it has led to the change of both land cover and use. Nowadays, the most uncontrolled changes in land cover and use are resulting from many socio-economic factors such as population growth, immigration, and household income [15] . The negative change of land cover between 1990 and 2010 in the study area is about 25.53% (i.e., 24351.12 ha), which can be accounted for the urban and economic development in Malaysia in general and Seremban in particular. Moreover, population movement from developed areas such as KL, PJ, and Selangor to Seremban for the purchase of new houses rose because of their low prices and easy transportation to their jobs through the KL-Seremban highway [17, 18] . Positive changes in the land cover is about 11.49% (i.e. 10962 ha) because of the interests in multiple agricultural varieties such as palm oil. However, the rate of a number of crops such as rubber decreased because of urban development especially in Seremban 2 based on the data of Malaysian agricultural department. eastern regions of Seremban that include Lenggeng and Pantai are considered as hilly areas, such that, they are difficult to spatially convert to other types of land cover. 
Conclusion
The NDVI index is an important indicator used to identify changes in land use and cover because of urban and economic development. Effective factors on land cover can be determined through extracted values of the NDVI map. Nowadays, the NDVI index has become a commonly used method in urban studies for the evaluation of land cover changes and urban growth patterns. Results of the study confirmed that the dense vegetation areas in the study area declined as a result of several causes such as urban and economic development because of population growth and deforestation, which is accomplished to plant multiple types of commercial agricultural crops such as oil palm. The negative changes in vegetation cover in Seremban that occurred between 1990 and 2010 at 25% are due to land use activities based on the department of town planning of Seremban. Results of the NDVI index can be used as indicators for future trends on land cover changes and for identifying effective factors on vegetation cover for the better understanding of planners and decision makers on the issue.
